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(54) Electric power steering unit 

(57) An electric power steering unit comprises a 
rack-shaft 2 to be coupled to the guiding wheels of a 
vehicle, an electric motor 1 coaxially arranged around 
the rack-shaft 2, a ball screw mechanism 3 for connect- 
ing a nut section 1 9 with a screw section 30 of the rack- 
shaft 2 by disposing ball 31 therebetween and for trans- 
mitting the rotary power of the motor 1 to the rack-shaft 
2 as assisting power for steering, and a housing B com- 



prising an angular bearing 4 for rotatably supporting the 
ball screw mechanism 3. The angular bearing 4 com- 
prising outer rings 33a, 33b pressed and fixed in an axial 
direction in the housing B by an outer ring fixing ring 32, 
and balls 34a, 34b which is provided between the rings 
33a, 33b and the nut 1 9 and which is in contact with the 
nut 1 9 at a position where a stress is not caused at the 
ball 31 by a pressure force applied to the rings 33a, 33b. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] This invention relates to an electric power 
steering unit to be used for a vehicle and, more partic- 
ularly, it relates to a field of technology effectively appli- 
cable to electric power steering gears to be used for rack 
and pinion type steering systems. 

2. Related Art Statement 

[0002] In recent years, most vehicles are equipped 
with a so-called power steering gear, and various type 
power steering unit, such as a hydraulically or electri- 
cally operated type power steering unit has been de- 
signed to assist the steering power of the vehicle. In 
these electric power steering units, as one for applicable 
to rack and pinion type steering systems, a unit which 
the steering assisting power is obtained by an electric 
motor arranged coaxially with a rack-shaft is known. 
FIG. 5 is a cross-sectional view showing the structure 
of a conventional electric power steering unit, and FIG. 
6 is an enlarged view showing the main part of the unit 
shown in FIG. 5. 

[0003] An electric power steering unit shown in FIG. 
5, comprises an electric motor 52 arranged coaxially 
with a rack-shaft 51 so that the steering assisting power 
generated by the electric motor 52 is transmitted to the 
rack-shaft 51 by way of a ball screw mechanism 53. 
Then, the guiding wheels of the vehicle can be turned 
by utilizing both the manual steering power of the driver 
and the steering assisting power. 
[0004] The rack-shaft 51 is linked to the guiding 
wheels typically by way of tie rods or knuckle arms ar- 
ranged at the respective opposite ends thereof and also 
linked to the steering column 54 that is coupled to the 
steering wheel (which hereinafter may be referred to as 
"the handle") by way of a rack and pinion gear so that it 
may be reciprocatively moved in the horizontal direc- 
tions of FIG. 5 as the steering operation by the driver. 
The electric motor 52 has a cylindrical yoke 55 contain- 
ing coaxially therein a cylindrical armature shaft 56 and 
a field device 57 and is fed with power from a power 
supply section 58. The field device 57 comprises mag- 
nets 59 arranged on the inner peripheral portion of the 
yoke 55 and an armature core 60 arranged on the outer 
peripheral portion of the armature shaft 56. The rotary 
power generated by the electric motor 52 is transmitted 
to the rack-shaft 51 and the power is converted into the 
reciprocatively movement by way of a ball screw mech- 
anism 53 arranged at the left end of the armature shaft 
56 in FIG. 5, so that steering power is assisted. 
[0005] Meanwhile, in the power stealing device 
shown in FIG. 5, the ball screw mechanism 53 compris- 
es a nut section 62 and a screw section 63, and the nut 



62 and the screw 63 are coupled without backlash by 
balls 64. The nut 62 of the ball screw mechanism 53 is 
supported to be rotatable in the housing 61 by an angu- 
lar bearing 65. 

s [0006] In this case, a spacer 71 for arranging the an- 
gular bearing 65 and the nut 62 to be coaxial with each 
other is provided therebetween as shown in FIG. 6. The 
inner ring side of the angular bearing 65 is fixed by an 
inner ring fixing ring 74 screwed on an outer circumfer- 
io ential portion of the spacer 71 and by the flange 75 of 
the spacer 71, and the outer ring side of the angular 
bearing 65 is fixed by an outer ring fixing ring 72 screwed 
on an inner circumferential portion of the housing 61 and 
by a stepped section 73 of the housing 61. Meanwhile, 
75 the nut 62 is contained inside the spacer 71 , and the nut 
62 is fixed by a nut fixing ring 76 screwed on an inner 
circumferential portion of the spacer 71. Further, in this 
manner, the nut 62 is rotatably supported and fixed in 
the housing 61 through the spacer 71 by the angular 
20 bearing 65. 

[0007] However, since the angular bearing 65 and the 
nut 62 are separated from each other in a conventional 
power steering unit, the spacer 71 as described above 
is required in order to arrange the bearing 65 and the 
2S nut 62 to be coaxial with each other. Therefore, there is 
a problem that the number of components is increased 
to raise the costs of products. Hence, there recently was 
a proposal for an unit in which the nut 62 and the inner 
ring of the angular bearing 65 are integrated with each 
30 other, like the electric power steering unit according to 
Japanese Patent Application Laid Open No. 9-104351. 
In this application, the ball screw nut is supported in the 
housing without using the spacer 71 to reduce the 
number of components and the size of the product. 
35 [0008] Meanwhile, as shown in FIG. 7, there is anoth- 
er conventional power steering unit in which one end 
side of a ball screw nut 81 is received by a thrust bearing 
82 and the other end side thereof is supported by an 
angular bearing 83. In this case, a pre-load pressure is 
40 applied in the axial direction to a pressure member 89 
and a fixing screw ring 90, and the nut 81 is contained 
and maintained in a lower housing 88 under the pre-load 
pressure. In addition, a circulation passage 84 is formed 
inside the nut 81, and balls 85 move in the passage 84 
45 thereby smoothly converting rotation of the nut 81 into 
movement in the lateral direction of a rack shaft 87. 
[0009] However, since this power steering unit is ar- 
ranged such that a pre-load pressure is applied to the 
angular bearing 82 when the nut 81 is fixed into the 
50 housing, there is a problem that this pressure is trans- 
mitted to balls 85 through the nut 81 and a stress is 
caused at the balls 85 against the pressure thereby de- 
forming the balls 85. There also is a problem that a force 
from the angular bearing 82 is applied to the passage 
55 84 for circulating the balls 85, so that the passage 84 is 
deformed and the rolling of the balls 85 is disturbed. 
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SUMMARY OF THE INVENTION 

[001 0] The object of the present invention is to provide 
an electric power steering unit arranged such that the 
support structure of the ball screw mechanism is simpli- 
fied and a force is not applied to the balls or a circulation 
passage when fixing its nut. 

[001 1] According to the invention, there is provided an 
electric power steering unit comprising a rack-shaft to 
be coupled to the guiding wheels of a vehicle, an electric 
motor coaxially arranged around the rack-shaft to sup- 
ply assisting power to the rack-shaft a ball screw mech- 
anism for connecting a nut section linked to the armature 
shaft of the electric motor with a screw section formed 
on the rack-shaft by disposing ball members therebe- 
tween and for transmitting the rotary power of the elec- 
tric motor to the rack-shaft as assisting power for steer- 
ing, and a housing comprising a bearing for rotatably 
supporting the ball screw mechanism. The bearing com- 
prising an outer ring pressed and fixed in an axial direc- 
tion in the housing by a pre-load pressure member, and 
a rolling member which is provided between the outer 
ring and the nut section of the ball screw mechanism 
and which is in contact with the nut section at a position 
where a stress is not caused at a ball member of the ball 
screw mechanism by a pressure force applied to the out- 
er ring. 

[0012] Preferably, the outer ring comprises two ring 
members separated from each other in an axial direc- 
tion, and the rolling member is provided between the 
ring members and both corner portions opposed to the 
ring members of the nut section. 
[0013] Still preferably, the outer ring comprises two 
ring members separated from each other in an axial di- 
rection, the nut section has a flange section projecting 
in a radial direction, and the rolling member is provided 
between a side surface portion of the flange section and 
the two ring members. 

[0014] Also, according to the invention, there is pro- 
vided an electric power steering unit comprising a rack- 
shaft to be coupled to the guiding wheels of a vehicle, 
an electric motor coaxially arranged around the rack- 
shaft to supply assisting power to the rack-shaft, a ball 
screw mechanism for connecting a nut section linked to 
the armature shaft of the electric motor with a screw sec- 
tion formed on the rack-shaft by disposing ball members 
therebetween and for transmitting the rotary power of 
the electric motor to the rack-shaft as assisting power 
for steering, and a housing comprising a bearing for ro- 
tatably supporting the ball screw mechanism. The bear- 
ing comprises an outer ring pressed and fixed in an axial 
direction in the housing by a pre-load pressure member, 
and a rolling member which is provided between the out- 
er ring and the nut sectbn of the ball screw mechanism 
and which is in contact with the nut section at position 
where a pressure force applied to the outer ring is not 
applied to a circulation passage for circulating a ball 
member of the ball screw mechanism. 



[0015] Preferably, the outer ring comprises two ring 
members separated from each other in an axial direc- 
tion, and the rolling member is provided between the 
ring members and both corner portions opposed to the 

s ring members of the nut section. 

[0016] Still preferably, the outer ring comprises two 
ring members separated from each other in an axial di- 
rection, the nut section has a flange section projecting 
in a radial direction, and the rolling member is provided 

10 between a side surface portion of the flange section and 
the two ring members. 

[0017] Further, according to the invention, there is 
provided an electric power steering unit comprising a 
rack-shaft to be coupled to the guiding wheels of a ve- 

15 hide, an electric motor coaxially arranged around the 
rack-shaft to supply assisting power to the rack-shaft, a 
ball screw mechanism for connecting a nut section 
linked to the armature shaft of the electric motor with a 
screw section formed on the rack-shaft by disposing ball 

20 members therebetween and for transmitting the rotary 
power of the electric motor to the rack-shaft as assisting 
power for steering, and a housing comprising a bearing 
for rotatably supporting the ball screw mechanism. The 
bearing comprises an outer ring pressed and fixed in an 

25 axial direction in the housing by a pre-load pressure 
member, an inner ring fixed to the nut section of the ball 
screw mechanism, and a rolling member provided be- 
tween the outer ring and the inner ring, and the inner 
ring is fixed to the nut section at a position where a stress 

30 is not caused at a ball member of the ball screw mech- 
anism by a pressure force applied to the outer ring. 
[0018] Preferably, the inner ring is fixed to both corner 
portions of the nut section. 

[0019] Furthermore, according to the invention, there 
35 is provided an electric power steering unit comprising a 
rack-shaft to be coupled to the guiding wheels of a ve- 
hicle, an electric motor coaxially arranged around the 
rack-shaft to supply assisting power to the rack-shaft, a 
ball screw mechanism for connecting a nut section 
40 linked to the armature shaft of the electric motor with a 
screw section formed on the rack-shaft by disposing ball 
members therebetween and for transmitting the rotary 
power of the electric motor to the rack-shaft as assisting 
power for steering, and a housing comprising a bearing 
45 for rotatably supporting the ball screw mechanism. The 
bearing comprises an outer ring pressed and fixed in an 
axial direction in the housing by a pre-load pressure 
member, an inner ring fixed to the nut section of the ball 
screw mechanism, and a rolling member provided be- 
so tween the outer ring and the inner ring. The inner ring is 
fixed to the nut section at a position where a pressure 
force applied to the outer ring is not applied to a circu- 
lation passage for circulating a ball member of the ball 
screw mechanism. 
55 [0020] Preferably, the inner ring is fixed to both corner 
portions of the nut section. 

[0021] Further, in this manner, a stress is prevented 
from being caused at the ball of the ball screw mecha- 
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nism by the pressure force applied to the bearing when 
attaching the nut and a force is prevented from being 
applied to the circulation passage. Accordingly, the balls 
and passage can be prevented from being deformed. 
[0022] The above -described and other objects, and 
novel feature of the present invention will become ap- 
parent more fully from the description of the following 
specification in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] FIG. 1 is a cross-sectional view showing the 
entire structure of the electric power steering unit as the 
embodiment 1 of the present invention. 
[0024] FIG. 2 is an enlarged cross-sectional view 
showing the mam part of the electric power steering unit 
shown in FIG. 1 . 

[0025] FIG. 3 is an enlarged cross -sectional view 
showing the main part of the power steering unit as the 
embodiment 2 according to the present invention. 
[0026] FIG. 4 is an enlarged cross-sectional view 
showing the main part of the power steering unit as the 
embodiment 3 according to the present invention. 
[0027] FIG. 5 is a cross-sectional view showing the 
structure of a conventional electric power steering unit. 
[0028] FIG. 6 is an enlarged view showing the main 
part of the electric power steering unit shown in FIG. 5. 
[0029] FIG. 7 is a cross-sectional view showing the 
structure of another conventional electric power steer- 
ing unit. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0030] Now, the invention will be described in greater 
detail by referring to the accompanying drawings that 
illustrate preferred embodiments of the invention. FIG. 
1 is a schematic cross sectional view of a first embodi- 
ment of electric power steering unit according to the in- 
vention, showing its overall configuration. FIG. 2 is an 
enlarged cross sectional partial view of the embodiment 
of power steering unit of FIG. 1, showing its principal 
area. 

[0031] As seen from FIGS 1 and 2, the electric power 
steering unit (hereinafter reterred to as "power steering 
unit") is provided with an electric motor 1 having a hollow 
central area and arranged around a rack-shaft 2 as in 
the case of the conventional power steering units shown 
in FIG. 5 and, for example, the unit is fitted to the steering 
gear of the wheels of a vehicle that are typically the front 
wheels. The steering assisting power generated by the 
motor 1 is transmitted to the rack-shaft 2 via a ball screw 
mechanism 3 to reduce the physical load for steering 
the vehicle on the part of the driver. 
[0032] As shown in FIG. 1 , the power steering unit fur- 
ther comprises a housing A and a housing B, which are 
securely coupled to yoke 7 of the motor 1 by means of 
a plurality of respective screws 8a and 8b, and the rack- 
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shaft 2 is arranged in them in such a way that it may be 
moved to the right and the left direction in FIG. 1 Then, 
the power steering unit is fitted to the vehicle main body 
by means of a bracket 9 and fitting holes 10 of the hous- 
ing B and, at the same time, the wheels are linked to the 
respective ends of the rack-shaft 2 by means of tie rods 
or knuckle arms. 

[0033] The housing A is a hollow member typically 
made of cast iron or die-cast aluminum and a coupling 
section 6 is arranged at the right side end of the unit in 
FIG. 1 for coupling the rack-shaft 2 with the steering col- 
umn 5 of the vehicle that is further linked to the steering 
wheel. In this coupling section 6, a pinion (not shown) 
arranged on the steering column 5 and the teeth of a 
rack arranged on the outer side portion of the rack-shaft 
2 are engaged with each other so that the rotary motion 
of the steering column 5 is converted into a reciprocative 
motion of the rack-shaft 2 that moves right and left di- 
rection in FIG. 1. In this case, the coupling section 6 is 
so designed as to support the rack-shaft 2 by gear en- 
gagement. Note, a torque sensor (not shown) is ar- 
ranged on the coupling section 6 to detect the torque of 
the steering column 5 so that the power output of the 
motor 1 may be controlled as a function of the detected 
torque. 

[0034] The motor 1 has a cylindrical yoke 7 containing 
coaxially therein a cylindrical armature shaft 11 and a 
field device 12. The rack-shaft 2 is assembled to runs 
through the inside of the armature shaft 11. The field 
device 12 comprises a plurality of magnets 14 arranged 
on the inner peripheral surface of the yoke 7 and an ar- 
mature core 15 arranged on the outer peripheral portion 
of the armature shaft 11 and is fed with electric power 
from a power supply sectbn 1 3. 
[0035] The yoke 7 is a hollow and cylindrical member 
made of iron and having a profile of a cylindrical pipe 
with a substantially constant thickness. It contains there- 
in the field device 12 and the power supply section 1 3. 
The yoke 7 is securely and airtightly connected to the 
housing A at the right side end thereof in FIG. 1 by 
means of a plurality of screws 8a and an O-ring 16. On 
the other hand, it is securely connected to the housing 
B at the left side end in FIG. 1 also by means of a plurality 
of screws Bb. 

[0036] The magnets 14 of the field device 12 operates 
as field poles and are arranged peripherally at regular 
intervals in the yoke 7. On the other hand, the armature 
shaft 11 is held at an end thereof (Ihe right side end in 
FIGS. 1 and 2) by a bearing 17 fitted to the housing A 
and provided on the other end (the left side end in FIGS. 
1 and 2) with a tapered spline 18, which is engaged with 
a corresponding spline 20 formed at an end of a n ut sec- 
tion 19 of the ball-and-screw mechanism 3 so that the 
rotary motion of the armature shaft 11 is transmitted to 
the nut 19. 

[0037] A rubber member 21 is fitted to a right side por- 
tion of the bearing 17 to urge the armature shaft 11 
against the side of the nut 19 by means of the elastic 



:DOCfD: <EP 093021 4A2_I_> 



7 



EP 0 930 214 A2 



8 



force of the rubber 21. Thus, the spline 18 is urged 
against and engaged with the spline 20 so that the rotary 
motion of the armature shaft 11 is securely transmitted 
to the nut 1 9. Because of the rubber 21 arranged on the 
nght side of the bearing 17. the armature shaft 11 is held 
in position but allowed to move to a small extent. Note 
that the rubber 21 can be replaced by an equivalent 
member that may be made of any appropriate material 
and have any contour so long as it axially urges the ar- 
mature stv:li 11 -or example, it may be replaced by a 
coned disc spnnq h wave washer or a member made 

Of synlh?lif rem 

[0038] Thr ^-.wi.m supply section 13 is designed to 
feed the ,nm.ihiK with electricity and comprises a com- 
mutator 22 nqcJiy secured to the armature shaft 11 and 
a Drush 23 ncu u ccniod with the peripheral surface of 
the commutator d'2 io provide electric contact points be- 
tween them The brush 23 is held in a brush holder 
formed micqr,iiiy with a brush holder stay 24 that is 
made ol syriil chc resin rind pressed against the com- 
mutator 22 unJci n urixJetunnined pressure by means 
of an elnstic mcnr.be (not shown). On the other hand, a 
terminal plritc 2G hnving nn end connected to a pig tail 

25 of the orush 23 by spot welding is made to run 
through a projecting section 24a of the stay 24 by means 
of an msortion molding tochnique. Then, the stay 24 is 
secured to the housing A with screws in such a way that 
the front end of the section 24a is projecting to the out- 
side through a hole 27 of the housing A. Thus, the plate 

26 projects from the housing A with the section 24a of 
the stay 24 to form a power supply terminal. 

[0039] The housing B is like the housing A, a hollow 
member typically made of cast iron or die-cast aluminum 
and provided in the inside with a ball-and-screw mech- 
anism 3. The ball-and-screw mechanism 3 per se is 
known and comprises a nut 19, a screw section 30 
formed on the outer peripheral wall of the rack-shaft 2 
and a number of balls 31 arranged between the nut 19 
and the screw 30 and movably provided in a circulation 
passage 45 formed inside the nut 19. The rack-shaft 2 
is supported by the nut 19 in such a way that its rotary 
motion around the axis of rotation is restricted but it is 
reciprocated right and left direction in FIG. 1 as the nut 
1 9 is rotated. 

[0040] The nut 19 is axially rotatable relative to the 
housing B with an angular bearing 4 interposed there- 
between and securely fitted to the housing B. Here, 
shown in FIG. 2, the angular bearing 4 in the present 
power steering unit comprises two outer rings 33a and 
33b, an inner ring integrated with the nut 19, and balls 
(or rolling members) 34a and 34b provided between the 
nut 19 and the outer rings 33a and 33b. That is, the nut 
1 9 is constructed in a structure which also serves as the 
inner ring of the angular bearing 4 and can support the 
nut 19 without using a spacer as in a conventional unit. 
Therefore, the spacer 71 and the inner ring as well as 
the rings 74 and 76 for fixing the inner ring and the nut 
as shown in FIGS. 5 and 6 can be omitted Accordingly, 



the number of components can be reduced to reduce 
the cost of the product. In addition, the outer diameter 
of the product can be reduced since the spacer and the 
inner ring can be omitted. Further, the inertia can be re- 
5 duced at the portion since the number of components is 
small. 

[0041] Also, in the power steering unit, the balls 34a 
and 34b are provided between the outer rings 33a and 
33b and both corner shoulders 19a and 19b of the nut 

io 1 9 corresponding thereto, respectively. In this case, the 
outer ring 33a is pressured in the axial direction by an 
outer ring fixing ring (or pre-load member) 32, and the 
outer rings 33a and 33b, the balls 34a and 34b, and the 
nut 1 9 are contained and fixed between the ring 32 and 

is a stepped section 35 formed in the housing B. In this 
time, if the outer ring 33a is pressed in the axial direction 
to fix the nut 1 9 into the housing B, the pressure force 
is transmitted to the nut 19 through the outer ring 33a 
and the ball 34a However, in the unit according to the 
20 present invention, the balls 34a and 34b are provided at 
both shoulders of the nut 19, and therefore, a force is 
mainly applied to the outer portion of the nut 1 9. The ball 
31 and the passage 45 are not applied with a force. Ac- 
cordingly, a stress is not caused at the ball 31 thereby 
2S causing deformation and the passage 45 itself is not de- 
formed thereby preventing movement of the ball 31 . 
[0042] The above described embodiment of power 
steering unit is assembled in a manner as described be- 
low. 

30 [0043] Firstly, said four major components are pre- 
pared. The rubber 21, the bearing 17, the stay 24 and 
other parts are fitted to the housing A. Then, the mag- 
nets 1 4 and other parts are fitted to the inside of the yoke 
7. The armature core 15, the commutator 22 and other 

3S parts are arranged on the armature shaft 11. The ball- 
screw mechanism 3 combining the angular bearing 4 
and the rack-shaft 2 are arranged in the housing B. 
[0044] Here, those components that constitute the an- 
gular bearing 4, e.g., the outer rings 33a and 33b and 

io the balls 34a and 34b are integrally formed before the 
components are assembled in the housing B. The outer 
ring 34b of the integral components is engaged into con- 
tact with the stepped section 35 of the housing B, and 
the ring 32 is screwed on from the side of the outer ring 

•*s 33a, to fix the entire components. In this time, the pres- 
sure force applied to the outer ring 33a in the axial di- 
rection is adjusted by the screwing amount with which 
the ring 32 is screwed. Note that the pressure force at 
this time is mainly transmitted to the outer portion of the 

50 nut 1 9 in the radial direction but is not transmitted to the 
ball 31 or the passage 45. 

[0045] The housing B is assembled as the mentioned 
above, then, the housing A and the armature shaft 11 
are fitted to each other and the yoke 7 is secured to the 
5 5 housing A by means of screws. The housing B carrying 
the rack-shaft 2 and the yoke 7 are secured to each oth- 
er also by means of screws. For fitting the housing B to 
the yoke 7, the spline 18 formed on the end of the ar- 
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mature shaft 11 is engaged with the spline 20 formed on 
the nut 19, after then the yoke 7 and the housing B are 
secured to each other by means of screws. Thus, with 
this embodiment of power steering unit, the housing B 
can be secured to the yoke 7 after positionalfy regulating s 
it in order to prevent the rack-shaft 2 from falling down 
and/or shaking so that any misalignment on the part of 
the rack-shaft 2 due to eccentricity from the center may 
be absorbed and corrected. Note that yoke 7 is provided 
with a hole 36 for receiving the screw 8b having a diam- 10 
eter greater than that of the screw 8b so that the housing 
B may be positionally regulated by utilizing the clear- 
ance between the screw 8b and the screw hole 36. 
Thereafter, the rack-shaft 2 put into the housing A is 
linked to the steering column 5 and the teeth of the pin- is 
ion on the steering column 5 are made to engage with 
those of the rack on the rack-shaft 2. 
[0046] Now, the embodiment of power steering unit of 
the invention operates in a manner as described below 
Firstly, as the handle is operated by the driver to turn the 20 
steering column 5 and the rack-shaft 2 is moved in the 
direction corresponding to the sense of rotation of the 
steering column 5 to carry out a necessary steering op- 
eration. At the same time, a steering torque sensor (not 
shown) detects the torque generated by the rotary mo- 2s 
tion of the steering column 5 and consequently the com- 
mutator 22 is supplied with electric power corresponding 
to the detected torque from the terminal plate 26 having 
the coupler 28 via the brush 23. As the motor 1 is driven 
to operate the armature shaft 11 and hence the nut 19 30 
coupled to it are rotated. As the nut 1 9 rotates, the steer- 
ing assisting power is transmitted to the rack-shaft 2 un- 
der the effect of the ball-and-screw mechanism 3, 
whereby the movement of the rack-shaft 2 is promoted 
and the steering power is assisted. 35 
[0047] Next, explanation will be made to the power 
steering unit as a second embodiment according to the 
present invention. FIG. 3 is an enlarged cross-sectional 
view of the main part of the power steering unit as the 
second embodiment according to the present invention. 40 
In this case, the same portions as those of the power 
steering unit of the first embodiment are denoted by 
same reference symbols, and detailed explanation 
thereof will be omitted herefrom. Also, the other portions 
than those shown in FIG. 3 are the same as those shown 45 
in FIG. 1, and detailed explanation thereof will be omit- 
ted herefrom. 

[0048] The power steering unit shown in FIG. 3 is con- 
structed in a structure in which a flange 41 projecting in 
the radial direction is provided on the outer circumfer- so 
ence of the nut 19, and balls 34a and 34b are provided 
in both sides of the flange 41. Also, in this case, the pres- 
sure force by the ring 32 is applied to the flange 41 but 
is not transmitted to the ball 31 or the passage 45. 
[0049] Further explanation will be made of a power ss 
steering unit as a third embodiment according to the 
present invention. FIG. 4 is an enlarged cross-sectional 
view of the power steering unit as the third embodiment 



of the present invention. Also, in this case, the same 
portions as those of the power steering unit of the em- 
bodiment 1 are denoted by same reference symbols, 
and detailed explanation thereof will be omitted here- 
from. Also, the other portions than those shown in FIG. 
4 are the same as those shown in FIG. 1, and detailed 
explanation thereof will be omitted herefrom. 
[0050] The power steering unit shown in FIG. 4 is con- 
structed in a structure which uses a conventional angu- 
lar bearing 4 having outer and inner rings, which are re- 
spectively provided at both corner shoulders 19a and 
19b of the nut 19. That is, inner rings 42a and 42b are 
respectively attached to both corner shoulders 19a and 
19b of the nut 19, and angular bearings 4a and 4b are 
formed by the inner rings 42a and 42b, outer rings 43a 
and 43b attached inside the housing B, and balls 34a 
and 34b provided between the outer rings and the inner 
rings. The outer ring 43a is fixed by a ring 32. 
[0051] Also, in this case, the pressure force by the ring 
32 is transmitted to the nut 1 9 through the inner ring 42a. 
Since the inner rings 42a and 42b are provided at both 
corner shoulders 19a and 19b of the nut, the force is 
applied to the outer portion of the nut 1 9 in the radial 
direction but is not transmitted to the ball 31 or the pas- 
sage 45. 

[0052] Detailed description has hereinabove been 
give of the invention achieved by the present inventor 
with reference to the embodiments. However, the 
present invention should not be limited to the embodi- 
ments described above and may be variously modified 
within the scope not departing from the gist. 
[0053] For example, a brushless electric motor may 
be used for an power steering unit according to the in- 
vention. If such is the case, the field device has a core 
and magnets respectively arranged on the yoke side 
and the armature shaft side while the power supply sec- 
tion has a circuit board comprising conducting means 
and a detector for detecting the angular position of the 
armature shaft. Additionally, the present invention is ap- 
plicable not only to front wheels steering unit but also to 
rear wheels steering unit having the same constitution 
and mounting condition as the front wheels steering unit. 
[0054] Finally, while the present invention is de- 
scribed particularly in terms of power steering unit of mo- 
tor vehicle, it may be applied to any industrial machines 
and vehicles provided with a steering system. 
[0055] The advantages of the present invention may 
be summarized as follows. 

[0056] That is, since the nut of the ball screw mecha- 
nism is supported by the angular bearing, at a position 
where a stress is not caused at the balls of the ball screw 
mechanism, a stress is not caused at the balls of the 
ball screw mechanism by the pressure force applied to 
the angular bearing when attaching the nut. Accordingly, 
the balls and the circulation passage can be prevented 
from being deformed thereby hindering circulation 
movement of the balls. 
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Claims 



3. 



4. 



An electric power steering unit comprising a rack- 
shaft to be coupled to the guiding wheels of a vehi- 
cle, an electric motor coaxially arranged around the 5 
rack-shaft to supply assisting power to the rack- 
shaft, a ball screw mechanism for connecting a nut 
section linked to the armature shaft of the electric 
motor with a screw section formed on the rack-shaft 
by disposing ball members therebetween and for 10 
transmitting the rotary power of the electric motor 
to the rack-shaft as assisting power for steering, 
and a housing comprising a bearing for rotatably 
supporting said ball screw mechanism, character- 
ized in that: is 

said bearing comprising an outer ring pressed 
and fixed in an axial direction in said housing by a 
pre-load pressure member, and a rolling member 
which is provided between said outer ring and said 
nut section of said ball screw mechanism and which 20 
is in contact with said nut section at a position where 
a stress is not caused at a ball member of said ball 
screw mechanism by a pressure force applied to 
said outer ring. 



25 7. 



30 



Apower steering unit according to claim 1, 
characterized in that: 

said outer ring comprises two ring members 
separated from each other in an axial direction, and 
said rolling member is provided between said ring 
members and both corner portions opposed to said 
ring members of said nut section. 



A power steering unit according to claim 1 , 
characterized in that: 35 

said outer ring comprises two ring members 
separated from each other in an axial direction, said 
nut section has a flange section projecting in a radial 
direction, and said rolling member is provided be- 
tween a side surface portion of said flange section 40 
and said two ring members. 

An electric power steering unit comprising a rack- 
shaft to be coupled to the guiding wheels of a vehi- 
cle, an electric motor coaxially arranged around the 45 
rack-shaft to supply assisting power to the rack- 
shaft, a ball screw mechanism for connecting a nut 
section linked to the armature shaft of the electric 
motor with a screw section formed on the rack-shaft 
by disposing ball members therebetween and for so 8. 
transmitting the rotary power of the electric motor 
to the rack-shaft as assisting power for steering, 
and a housing comprising a bearing for rotatably 
supporting said ball screw mechanism, character- 
ized in that: ss 9. 

said bearing comprises an outer ring pressed 
and fixed in an axial direction in said housing by a 
pre-load pressure member, and a rolling member 



which is provided between said outer ring and said 
nut section of said ball screw mechanism and which 
is in contact with said nut section at position where 
a pressure force applied to said outer ring is not ap- 
plied to a circulation passage for circulating a ball 
member of said ball screw mechanism. 

A power steering unit according to claim 4, 
characterized in that: 

said outer ring comprises two ring members 
separated from each other in an axial direction, and 
said rolling member is provided between said ring 
members and both comer portions opposed to said 
ring members of said nut section. 

Apower steering unit according to claim 4, 
characterized in that: 

said outer ring comprises two ring members 
separated from each other in an axial direction, said 
nut section has a flange section projecting in a radial 
direction, and said rolling member is provided be- 
tween a side surface portion of said flange section 
and said two ring members. 

An electric power steering unit comprising a rack- 
shaft to be coupled to the guiding wheels of a vehi- 
cle, an electric motor coaxially arranged around the 
rack-shaft to supply assisting power to the rack- 
shaft, a ball screw mechanism for connecting a nut 
section linked to the armature shaft of the electric 
motor with a screw section formed on the rack-shaft 
by disposing ball members therebetween and for 
transmitting the rotary power of the electric motor 
to the rack-shaft as assisting power for steering, 
and a housing comprising a bearing for rotatably 
supporting said ball screw mechanism, character- 
ized in that: 

said bearing comprises an outer ring pressed 
and fixed in an axial direction in the housing by 
a pre-load pressure member, an inner ring fixed 
to said nut section of said ball screw mecha- 
nism, and a rolling member provided between 
said outer ring and said inner ring, and 
said inner ring is fixed to said nut section at a 
position where a stress is not caused at a ball 
member of said ball screw mechanism by a 
pressure force applied to said outer ring. 

Apower steering unit according to claim 7, 
characterized in that; 

said inner ring is fixed to both corner portions 
of said nut section. 

An electric power steering unit comprising a rack- 
shaft to be coupled to the guiding wheels of a vehi- 
cle, an electric motor coaxially arranged around the 
rack-shaft to supply assisting power to the rack- 
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shaft, a bail screw mechanism for connecting a nut 
section linked to the armature shaft of the electric 
motor with a screw section formed on the rack-shaft 
by disposing ball members therebetween and for 
transmitting the rotary power of the electric motor s 
to the rack-shaft as assisting power for steering, 
nnd a housing comprising a bearing for rotatably 
supporting said ball screw mechanism, character- 
ized in that 

10 

sn d bcnnng comprises an outer ring pressed 
nnj Imod in nr axial direction in said housing 
by n pie laid pressure member, an inner ring 
lixed to i». ikJ nut section of said ball screw 
mech tm,m nrd n rolling member provided be- is 
twocr s^kJ outor nng and said inner ring, and 
snd mnci nng is fixed to said nut section at a 
position whe/c h pressure force applied to said 
ou:cr ring is not npphed to a circulation passage 
lor ciicuUiir g ri brill member of said ball screw 20 
mecliiiHiin 

10. Apowcr steering unit according to claim 9, 
characterized in thwil 

said inner ring ic fixed to both corner portions 25 
of SHid nut soction 
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(57) An electric power steering unit comprises a 
rack-shaft 2 to be coupled to the guiding wheels of a 
vehicle, an electric motor 1 coaxially arranged around 
the rack-shaft 2, a ball screw mechanism 3 for connect- 
ing a nut section 19 with a screw section 30 of the rack- 
shaft 2 by disposing ball 31 therebetween and for trans- 
mitting the rotary power of the motor 1 to the rack-shaft 
2 as assisting power for steering, and a housing B com- 



prising an angular bearing 4 for rotatably supporting the 
ball screw mechanism 3. The angular bearing 4 com- 
prising outer rings 33a, 33b pressed and fixed in an axial 
direction in the housing B by an outer ring fixing ring 32, 
and balls 34a, 34b which is provided between the rings 
33a, 33b and the nut 1 9 and which is in contact with the 
nut 1 9 at a position where a stress is not caused at the 
ball 31 by a pressure force applied to the rings 33a, 33b. 
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